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Products and methods relating to composite materials and their use 
in coiled tubing is disclosed. The composite tubing is a pressurized 
means of conveying fluids downhole in a wellbore. It comprises a 
multilayered laminate that resists buckling within the wellbore and is 
fabricated into a hollow tube. The fibers are oriented in angular 
relationship to the longitudinal direction of the coiled tubing such as 
to provide appropriate strength and buckling characteristics to the 
coiled tubing. Further, the coiled tubing layered laminate may 
transmit signals representing data from downhole to the surface. In 
some embodiments, a composite disconnecting means comprised 
of a blend of fibers of different types or orientations is shown. The 
disconnecting means shows a failure load range corresponding to 
the failure characteristics of the fiber blend, the fiber blend having a 
predetermined failure limit. 
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CLAIMS: What is claimed is: 
[Hide claims ]: 1 . A method of conducting coiled tubing operations, comprising: 

• providing a composite coiled tubing on a reel having a section 
modulus varied along its length, the composite coiled tubing 
having a reel end proximate the reel and a distal end for 
insertion into a wellbore, the coiled tubing having a section 
modulus sufficiently low adjacent its reel end to facilitate its 
spooling on the reel; 

• unspooling the composite coiled tubing from the reel; and 

• inserting into the wellbore the distal end of the composite 
coiled tubing, the section modulus of the coiled tubing near its 
distal end being sufficiently high to resist buckling of the 
coiled tubing within the wellbore. 

2. The method of claim 1 wherein the composite coiled tubing has 
a longitudinal axis, the composite coiled tubing being comprised of 
fibers wherein the angle of the fibers relative to the longitudinal axis 
is varied along the length of the coiled tubing. 

3. A method of conducting coiled tubing operations, comprising: 

• providing a composite coiled tubing having a hollow wall on a 
reel, the composite coiled tubing having a reel end proximate 
the reel and a distal end for insertion into a wellbore, the 
coiled tubing having a section modulus sufficiently low to 
facilitate its spooling on the reel; 

• positioning metal wires within said wall extending 
continuously without interruption for a predetermined 
continuous length of said composite coiled tubing for 
transmitting signals representing data along said continuous 
length of said composite coiled tubing; 

• positioning a microprocessor in said wall in communication 
with said metal wires for receiving and transmitting data; 

• unspooling the composite coiled tubing from the reel; and 

• inserting into the wellbore the distal end of the composite 
coiled tubing, the section modulus of the coiled tubing being 
sufficiently high to resist buckling of the coiled tubing within 
the wellbore. 

4. A method of conducting coiled tubing operations, comprising: 

• providing a composite coiled tubing having a hollow 
cylindrical wall formed of a plurality of concentric layers on a 
reel, the composite coiled tubing having a reel end proximate 
the reel and a distal end for insertion into a wellbore; 
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• varying the section modulus of said composite coiled tubing 
along its length to provide a relatively low section modulus 
along one predetermined length portion thereof and a 
relatively high section modulus along another predetermined 
length portion thereof; 

• providing conductive fibers in said wall of said composite 
coiled tubing extending continuously without interruption for a 
predetermined continuous length of said composite coiled 
tubing for conducting signals along the continuous length of 
said coiled tubing; 

• unspooling the composite coiled tubing from the reel; and 

• inserting into the wellbore said distal end of the composite 
coiled tubing, the section modulus of the composite coiled 
tubing being sufficient to resist buckling of the coiled tubing 
within the wellbore. 

5. The method of claim 4 further including the step of varying the 
section modulus of the composite coiled tubing along its length, the 
composite coiled tubing being of sufficiently low section modulus 
near said reel end to facilitate spooling on the reel and of sufficiently 
high section modulus near said distal end to resist buckling within 
the wellbore during coiled tubing operations. 

6. The method of claim 5 wherein the step of providing conductive 
fibers in said wall comprises providing continuous metal wires in 
said wall for conducting signals along the predetermined continuous 
length of said composite coiled tubing. 

7. The method of claim 6 including the step of providing fatigue 
detection means downhole to measure wear of the composite coiled 
tubing downhole to provide signals transmitted by said conductive 
fibers that represent the condition of the composite coiled tubing at 
various points along the length of said composite coiled tubing. 

8. A method of conducting coiled tubing operations comprising: 

• providing a composite coiled tubing having a hollow 
cylindrical wall formed of a plurality of concentric layers on a 
reel; the composite coiled tubing having a reel end proximate 
the reel and a distal end for insertion into a wellbore; 

• varying the section modulus of said composite coiled tubing 
along the length of said coiled tubing to provide a relatively 
low section modulus along one predetermined length portion 
thereof and a relatively high section modulus along another 
predetermined length portion thereof; 

• varying the section properties of said composite coiled tubing 
along said length so that predetermined characteristics of 
said coiled tubing including stiffness and/or strength thereof 
may be selectively varied along said length; 

• positioning continuous metal wires within said wall extending 
continuously without interruption for a predetermined 
continuous length of said composite coiled tubing for 
conducting signals along said continuous length of said 
composite coiled tubing; 

• positioning a microprocessor in said wall in communication 
with said metal wires for receiving and transmitting data; 

• unspooling the composite coiled tubing from the reel; and 

• inserting into the wellbore said distal end of the composite 
coiled tubing, the section modulus of the coiled tubing being 
sufficient to resist buckling of the coiled tubing within the 
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wellbore. 

9. The method of claim 8 wherein the step of varying the modulus 
of the composite coiled along said length includes providing a 
relatively low section modulus along said reel end to facilitate 
spooling on the reel and providing a relatively high section modulus 
along said distal end to resist buckling within the wellbore during 
coiled tubing operations. 

1 0. The method of claim 8 including the step of providing fatigue 
detection means downhole to measure wear of the composite coiled 
tubing downhole to provide signals transmitted by said metal wires 
that represent the condition of said composite coiled tubing along 
said length of said composite coiled tubing. 

1 1 . The method of claim 8 including the step of transmitting data 
along said metal wires from said distal end of said composite coiled 
tubing to said reel end of said composite coiled tubing. 

12. The method of claim 8 including the steps of providing one 
layer of said wall of woven fibers; and 

• weaving said metal wires into said one layer. 

13. A method of conducting coiled tubing operations, comprising: 

• providing a composite coiled tubing formed of a plurality of 
concentric layers including a combination of fibers and resins 
of varying strength and orientations mixed into a fiber blend; 

• mounting the composite coiled tubing on a reel, the 
composite coiled tubing having a reel end proximate the reel 
and a distal end for insertion into a wellbore, the composite 
coiled tubing having a section modulus sufficient to facilitate 
spooling of the coiled tubing on the reel; 

• unspooling the composite coiled tubing from the reel; 

• inserting into the wellbore said distal end of the composite 
coiled tubing, the section modulus of the composite coiled 
tubing being sufficient to resist buckling of the coiled tubing 
within the wellbore; 

• varying the section modulus along the length of the 
composite coiled tubing, the composite coiled tubing being of 
a relatively low section modulus along one predetermined 
length portion thereof and of a relatively high section modulus 
along another predetermined length portion thereof; and 

• providing a composite tubing disconnect at a predetermined 
location of the composite coiled tubing where the load range 
at which the composite tubing disconnect fails corresponds to 
the failure characteristics of said fiber blend, the fiber blend 
having a predetermined failure limit. 

14. The method as set forth in claim 13 including the steps of: 

• providing conductive fibers within said composite coiled 
tubing for transmitting signals representing data; and 

• positioning fatigue detection means downhole to measure 
wear of said composite coiled tubing downhole to provide 
signals transmitted by said conductive fibers that represent 
the condition of the composite coiled tubing at various points 
along said length of said composite coiled tubing. 
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15. The method as set forth in claim 13 including the steps of: 

• providing one layer of said wall of woven fibers; and 

• weaving conductive metal wires within said one layer for 
transmitting data along said metal wires from said distal end 
of said composite coiled tubing to said reel end of said 
composite coiled tubing. 

16. A method of conducting coiled tubing operations, comprising: 

• providing a composite coiled tubing on a reel, the composite 
coiled tubing having a reel end proximate the reel and a distal 
end for insertion into a wellbore; 

• varying the section modulus along the length of said 
composite coiled tubing to provide a relatively low section 
modulus along one predetermined length portion thereof and 
a relatively high section modulus along another 
predetermined length portion thereof; 

• varying the section properties along the length of said 
composite coiled tubing so that predetermined characteristics 
of said coiled tubing including stiffness and/or strength 
thereof may be selectively varied along said length; 

• unspooling the composite coiled tubing from the reel; and 

• inserting into the wellbore said distal end of the composite 
coiled tubing. 


This application is a division of Ser. No. 08/593,634, filed Jan. 29 
1996. 
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CLAIMS: What is claimed is: 
[Hide claims] : 1 . A composite coiled tubing of a hollow cylindrical cross section, 
comprising: 

• an outer cylindrical surface layer; 

• a cylindrical composite fiber layer, wherein the composite 
fiber layer is concentrically inside of the surface layer to form 
with said outer layer a circumferential wall about the hollow 
coiled tubing, the composite fiber layer formed in part by 
weaving composite fibers in a predetermined pattern whereby 
the woven fibers are oriented in relationship to the 
longitudinal direction of the coiled tubing such as to provide 
appropriate strength and buckling characteristics to the coiled 
tubing; and 

• conductive fibers in said wall of said hollow composite coiled 
tubing extending continuously without interruption for a 
predetermined continuous length of said coiled tubing for 
conducting signals along the continuous length of said coiled 
tubing; said coiled tubing having a section modulus and 
section properties which vary along the length of the coiled 
tubing so that predetermined characteristics of said coiled 
tubing including stiffness or strength thereof may be varied. 
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2. The composite coiled tubing of claim 1 wherein said conductive 
fibers comprise continuous metal wires. 

3. The composite coiled tubing of claim 2 wherein the composite 
fiber layer includes said conductive fibers. 

4. The composite coiled tubing of claim 3 wherein the conductive 
fibers are radioactive fibers. 

5. The composite coiled tubing of claim 4 wherein the conductive 
fibers are adapted to conduct electrical signals in response to 
magnetic fluctuations. 

6. The composite coiled tubing of claim 4 wherein the conductive 
fibers are adapted to conduct light signals. 

7. The composite coiled tubing of claim 4 wherein the conductive 
fibers are adapted to transmit signals that represent data. 

8. The composite coiled tubing of claim 7 wherein the conductive 
fibers facilitate monitoring the coiled tubing for structural integrity. 

9. The composite coiled tubing of claim 7 wherein the conductive 
fibers facilitate remote operation of tools. 

10. The composite coiled tubing of claim 1 further comprising a 
cylindrical liner layer concentrically inside the composite fiber layer. 

11 . A composite coiled tubing comprising: 

• a cylindrical surface layer; 

• a cylindrical composite fiber layer, wherein the composite 
fiber layer is concentrically inside of the surface layer, the 
composite fiber layer formed by weaving composite fibers in 
a predetermined pattern whereby the fibers are oriented in 
angular relationship to the longitudinal direction of the coiled 
tubing such as to provide appropriate strength and buckling 
characteristics to the coiled tubing; 

• said coiled tubing having a section modulus and section 
properties which vary along the length of the coiled tubing so 
that predetermined characteristics of said coiled tubing 
including stiffness or strength thereof may be selectively 
varied, 

• a cylindrical liner layer concentrically inside the composite 
fiber layer; 

• further wherein conductive fibers are provided within the 
composite coiled tubing extending continuously along said 
coiled tubing, the fibers being adapted to transmit signals 
representing data along said coiled tubing. 

12. The coiled tubing of claim 1 1 wherein the composite coiled 
tubing additionally comprises a microprocessor in the composite 
coiled tubing. 

13. A composite coiled tubing of a hollow cylindrical cross section, 
comprising: 

• an inner cylindrical liner layer; 

• an outer cylindrical composite fiber layer in concentric relation 
to said inner liner layer to form with said inner liner layer a 
circumferential wall defining said hollow cylindrical cross 
section of said coiled tubing, the composite fiber layer formed 
in part by woven fibers in a predetermined pattern whereby 
the woven fibers are oriented in relationship to the 
longitudinal direction of the coiled tubing such as to provide 
appropriate strength and buckling characteristics to the coiled 
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tubing; 

• conductive metal wire in said circumferential wall extending 
continuously without interruption for a predetermined 
continuous length of said coiled tubing for conducting signals 
along said coiled tubing; 

• said coiled tubing having a predetermined section modules 
and section properties which vary along the length of the 
coiled tubing so that predetermined characteristics of said 
coiled tubing including stiffness or strength thereof may be 
selectively varied; and 

• a microprocessor positioned in said circumferential wall and 
in communication with said metal wires for receiving and 
transmitting data. 

14. The composite coiled tubing as set forth in claim 13 wherein 
said composite coiled tubing has a reel end proximate to a reel for 
the composite coiled tubing and a distal end for insertion within a 
wellbore, said section modulus of the composite coiled tubing being 
sufficiently low near said reel end to facilitate spooling on the reel 
and being sufficiently high near said distal end to resist buckling 
within the wellbore during coiled tubing operations. 

15. The composite coiled tubing as set forth in claim 14 wherein 
said woven fibers are oriented such that the modulus and strength 
of the composite coiled tubing is dependent upon fiber properties 
and the orientation of the woven fibers. 

16. The composite coiled tubing as set forth in claim 15 wherein 
the angle formed by the woven fibers as compared to the 
longitudinal direction of the coiled tubing varies along the length of 
the coiled tubing for varying the strength and buckling resistance of 
the coiled tubing correspondingly. 

17. A composite coiled tubing as set forth in claim 14 wherein a 
composite disconnect is provided at a predetermined location on the 
composite coiled tubing, said disconnect including a combination of 
fibers and resins of varying strength and orientations mixed into a 
fiber blend, wherein a load at which the composite disconnect fails 
corresponds to the failure characteristics of the fiber blend, the fiber 
blend having a predetermined failure limit. 

18. A composite coiled tubing of a hollow cylindrical cross section, 
comprising: 

• an outer cylindrical liner layer; 

• a cylindrical composite fiber layer, wherein the composite 
fiber layer is concentrically inside of the surface layer to form 
with said outer layer a circumferential wall about the hollow 
coiled tubing, the composite fiber layer formed in part by 
weaving composite fibers in a predetermined pattern, the 
woven fibers oriented in relationship to the longitudinal 
direction of the coiled tubing and the angles formed by said 
woven fibers as compared to the longitudinal direction of the 
coiled tubing varying along the length of the coiled tubing for 
varying correspondingly the strength and bending modulus of 
the coiled tubing; 

• conductive fibers in said wall of said hollow composite coiled 
tubing extending continuously without interruption for a 
predetermined continuous length of said coiled tubing for 
conducting signals along the continuous length of said coiled 
tubing; said coiled tubing having a predetermined section 
modules and section properties which may vary along the 
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length of the coiled tubing so that predetermined 
characteristics of said coiled tubing including stiffness or 
strength thereof may be selectively controlled; 
• said composite coiled tubing having to a reel end proximate a 
reel for the composite coiled tubing and a distal end attached 
to a tool for insertion within a wellbore; and a disconnect for 
the composite coiled tubing at a predetermined position along 
the length of said coiled tubing and a plurality of fibers of 
varying strength and orientation mixed into a fiber blend 
wherein a load at which the composite disconnect fails 
correspond to the failure characteristics of the fiber blend. 


19. The composite coiled tubing as set forth in claim 18 wherein: 


• fatigue detection means is provided to measure wear of the 
coiled tubing to provide said signals transmitted by said 
conductive fibers that represent the condition of the coiled 
tubing at various points along the length of said coiled tubing. 


20. The composite coiled tubing as set forth in claim 18 wherein a 
microprocessor is positioned in said circumferential wall for 
communication with said conductive fibers for receiving and 
transmitting data. 
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